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1 Introduction

In SA #47, Ericsson presented S4-080051 “Timeshifting of live PSS offerings”: usecase and requirements and Nokia presented S4-080041 Discussion document on Time Shifting Use Cases. SA4 MBS SWG Chairman also created a permanent document S4-080076, which contains use cases and requirements for the WI Extending PSS and MBMS for optimised Mobile TV. 

“Timeshifting of live PSS offerings” is part of the “Extending PSS and MBMS User Services for optimized Mobile TV” Work-Item. This document presents more use-cases for timeshifting and proposes to include these use-cases and requirements into Use-cases and Requirements for Extending PSS and MBMS for Optimized Mobile TV: Permanent Document.

2 Use-cases in Radio Resources Optimisation Mode for “Timeshift” in PSS

Radio resources are the most expensive resource in mobile communications. The radio links are the most likely bottlenecks for extending PSS and MBMS. SA4 MBS SWG has identified a number of use-cases for Timeshifting of live PSS offering.  However, we have not considered the radio resource optimisation and how to deliver the service at a lower cost to end users when mobile terminals have enough memory space.

We believe that current user cases are very good for the time shifting during the live session. If the time shifting is bigger than the session time, we could put radio resource optimisation and how to keep the cost down to end users in our requirements, especially when mobile terminals have enough memory space.
In most mobile terminals, they support memory cards. Memory card capacity increased significantly in past years and this trend will continue in the future years. This means that mobile terminals can store huge amounts of data. From a QoS perspective, the streaming services require higher QoS and sometimes the wireless networks may not provide adequate QoS for timeshifting PSS. User experience will be affected. On the other hand, if we allow the timeshiting streaming to be downloaded to mobile terminals when the timeshifting is bigger than the current session (final number is to be decided), networks can use background data services instead of streaming for timeshiting PSS session. Because it uses best effort data services, networks will only send the timeshifting steaming data to mobile terminal when networks have spare capacity. This will result in lower cost to the end users because best effort data services are much cheaper than streaming services.
When the mobile user plays the timeshifting streaming locally, the user experience will be much improved if timeshifting PSS data is already storied in the mobile terminal.
2.1 “Timeshiting” is bigger than the live stream session
The timeshifting in radio resource optimisation mode is only applicable when timeshifting is bigger the live session. Exact number (how bigger) is to be decided.
Issue: Terminal memories and switching between normal timeshifting and timeshiting in radio resources optimisation mode. 

2.2 Whole PSS has not downloaded to the mobile terminal when mobile user plays the timeshifing PSS stored in the mobile terminal

With the timeshifting in radio resource optimisation mode, there is an issue that there is no definite time that streaming will be completely delivered to the mobile terminal. Therefore, the mobile user should be able to switch to normal timeshitfing mode as defined in the normal timeshifting when the mobile user plays out all timeshifing PSS stored in the mobile terminal.
2.3  “Timeshiting” falls into operators defined “off-peak” period

During the operators defined “off-peak” time, operator’s network is not fully loaded. This is why operators encourage mobile users to make calls and use data services during the “off-peak” period and charge much less to mobile users at the same time.

When timeshifting  falls into the operators defined “off-peak” time, the streaming server should be able to consider the optimisation of radio resources and hold the delivery until “off-peak” period starts. 

2.4 End users decide if they would take the timeshiting of live PSS offerings in radio resources optimisation mode

End users should be given the option whether they would like to select the timeshifting in radio resource optimisation mode. End users can trade-off between the cost and timely delivery. Mobile users should take care of the maximum storage in the mobile terminal. During the timeshiting in radio resource optimisation mode period, if the mobile terminal runs our memory, an error alert should be displayed on the mobile terminal.
2.5 Unicast to Broadcast Channel Switching

We have agreed that timeshifting would be a good solution to make the switch seamless for the end-user if a session switches from broadcast to unicast transmission. 
On the other hand, when mobile terminals have enough memory and the broadcast channel has got more users (>4) and can give better spectrum efficiency to operators; mobile terminals should be able to act as PVR with electronic programs.

3 Conclusion

In this contribution, we identified different use cases and requirements for the time shifting functionality. We propose to include these use-cases and requirements into Use-cases and Requirements for Extending PSS and MBMS for Optimized Mobile TV: Permanent Document if all delegates agree. 
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